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METHOD, SERVICE BOARD, AND SYSTEM
FOR TRANSMITTING KVM DATA

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/CN2011/0741°77, filed on May 17, 2011,
which 1s hereby incorporated by reference 1n 1ts entirety.

FIELD OF THE INVENTION

The present invention relates to the field of communica-
tions technologies, and 1n particular, to a method, a service
board, and a system for transmitting KVM data

BACKGROUND OF THE INVENTION

With the rapid development of Internet services and the
continuous 1ncreasing of the number of Internet users, net-
work traflic keeps rising continuously, and application and
deployment of I'T devices such as servers become more and
more important. A server provides various services such as
web access, file download, stream media for Internet users,
and also provides a graphical user interface, a keyboard inter-
face, and a mouse interface, which 1s convenient for network
maintenance personnel to configure and maintain the device.
Generally, human machine interfaces such as a keyboard, a
video, and a mouse of the server are collectively called KVM
(Keyboard, Video, Mouse, keyboard, video, mouse). Because
the number of servers 1s large, 1t 1s impossible to connect the
KVM to each server one by one during maintenance. There-
fore, as shown 1n FIG. 1, a previous method is to connect one
KVM to an external KVM switch device which i1s connected
to multiple servers. Through this method, although remote
management of the server 1s implemented, each server needs
to provide cables of a keyboard, a mouse, and a video, which
causes problems of increased costs and messy wiring. More-
over, because an analog switch manner 1s adopted, the cables
of the keyboard, mouse, and video cannot be too long, and are
generally tens of meters; otherwise, signal quality 1s affected,
so only a local server can be managed, and a regional limit
exists.

In order to solve the problems of messy wiring and regional
limit, a KVM over IP (KVM over IP) technology 1s currently
used. Through the technology, KVM data 1s converted into an
IP packet, and transmitted through a network, thus effectively
solving the foregoing problems. Specifically, as shown 1n
FIG. 2, each server provides a KVM over IP module. The
KVM over IP module may convert video output of a video
card into an Ethernet packet and send the Ethernet packetto a
console, or restore packaged keyboard and mouse informa-
tion on a console ito original data. The FEthernet packet
including the KVM data may be transmitted 1n a network
cable, so the number of transmission cables 1s reduced, thus
solving the problem of messy wiring. Moreover, the server
and a switch are connected through the network, and the
switch and the console are also connected through the net-
work, so the console and the server may be separated in
different cities, thus solving the problem of regional limiat.

ATCA (Advanced Telecom Computing Architecture,
advanced telecom computing architecture) 1s a telecommu-
nication level platform based on the PICMG standard, which
takes requirements for performance and reliability 1n the tele-
communication field into consideration. The ATCA architec-
ture provides an independent management channel and a
service channel. The management channel includes an IPMB

10

15

20

25

30

35

40

45

50

55

60

65

2

(Intelligent Platform Management Bus, intelligent platform
management bus) channel based on an IPMI (Intelligent Plat-
form Management Interface, intelligent platform manage-
ment interface) protocol and a BASE channel (management
channel) based on an IP protocol. The service channel 1s a
FABRIC channel (service channel) based on optional various
protocols. As shown 1n FI1G. 3, these channels have a dual-star
structure. Each service board provides two IPMB 1nterfaces,
two BASF interfaces, and two FABRIC intertaces. The two
IPMB 1nterfaces are connected to two management boards.
The two BASE interfaces and two FABRIC interfaces are
connected to two switch boards.

An IPMB channel 1s used to transmit KVM information,
specifically as shown 1n FIG. 4. A south bridge of a service
board provides a PCI bus, which 1s connected to a display chip
with a PCI interface. Video information output from the dis-
play chip 1s sent to an FPGA through a DVI mterface. The
FPGA compresses video data and sends the compressed
video data to a BMC through an LPC interface. The BMC 1s
a processor which 1s with low performance and dedicated to
management. The BMC directly interfaces with an IPMB
channel on a backplane, and may convert the compressed
video data into an IMPI packet and send the IPMI packet to a
management board. The management board converts the
IPMI packet into an IP packet, and sends the IP packet to a
switch board through a network port of a BASE channel. The
switch board sends the IP packet to a remote console through
a network port of 1ts panel. Data amount of video information
1s large. For example, the data amount 1s 1.4 Gbps 1n the case
ofaresolution of 1024*768, arefreshrate of 75 Hz, and 24-bit
true color. However, a maximum bandwidth of the IPMB
channel 1s 400 Kbps, and when two IPMB channels are used
simultaneously, only an 800 Kbps bandwidth 1s reached,
which s far less than 1.4 Gbps. Therefore, the video data must
be compressed substantially to satisty the bandwidth require-
ment. However, the quality and refresh rate of a substantially-
compressed video image must be affected greatly, thus caus-
ing the problem of image distortion. The BMC 1s further
connected to the south bridge through two USB interfaces,
and may simulate operations of a keyboard and a mouse. Due
to the problem of the very low IPMB bandwidth, the com-
pressed video data may be transmitted with difficulty, and the
too large data amount causes a long delay of operating the
keyboard and mouse by a user, and normal IPMI communi-
cation 1s affected.

In another implementation, four reserved pins on a Zonel
connector of an ATCA service board are customized as an FE
channel (two for sending signals, and two for receiving sig-
nals). KVM data 1s transmitted through the FE channel. Spe-
cifically, as shown 1n FIG. 5, each service board has a KVM
over 1P module, which may convert the KVM data into an IP
packet and transier the IP packet to a management board
through the FE channel. The ATCA specification does not
limit an implementation manner (for example, signal defini-
tion, connector selection, or a slot location of a backplane
interface) of the management board, so a switch chip may be
provided on the management board to aggregate KVM over
IP packets from all service boards, and then send the KVM
over IP packets to a remote console through another network
port ol apanel. In this solution, the definition of the backplane
interface 1s modified, and an original backplane and manage-
ment board must be changed to be used with the service
board, so compatibility 1s poor.

When the KVM information 1s transmitted through the
IPMB channel, although the problem of poor compatibility
does not exist, due to insufficient bandwidth of the data trans-
mission channel, the problems of image distortion and delays
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of mouse and keyboard operations occur. When the KVM
information 1s transmitted through the customized FE chan-
nel, although the bandwidth of the data transmission channel

1s not limited, because the FE channel 1s the channel custom-
1zed through the four reserved pins on the Zonel connector of
the service board, 1t 1s required that the board and the back-

plane are customized, the compatibility 1s poor.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a method, a
service board and a system for transmitting KVM data, which
can not only provide a channel with a sufficient bandwidth for
the KVM data, but also guarantee compatibility with an exist-
ing ATCA system.

In order to achieve the foregoing objectives, the embodi-
ments ol the present invention adopt the following technical
solutions.

A method for transmitting keyboard, video, mouse (KVM)
data mcludes:

converting, by the KVM data into a KVM packet; and

sending the KVM packet to a switch board through a BASE
channel, so that the switch board forwards the KVM packetto
a remote console.

A service board includes:

a data conversion module, configured to convert keyboard,
video, mouse (KVM) data into a KVM packet; and

a sending module, configured to send the KVM packet
obtained by the data conversion module to a switch board
through a BASE channel, so that the switch board forwards
the KVM packet to a remote console.

A system for transmitting keyboard, video, mouse (KVM)
data includes a switch board and a service board, where

the service board 1s configured to convert the KVM data
into a KVM packet, and send the KVM packet to the switch
board through a BASE channel, so that the switch board
torwards the KVM packet to a remote console; and

the switch board 1s configured to receive the KVM packet
sent by the service board through the BASE channel, and send
the KVM packet to the remote console.

In the method, the service board, and the system for trans-
mitting KVM data provided by the embodiments of the
present 1vention, the KVM data on the service board 1s
converted mto the KVM packet, and the KVM packet is
transierred to the switch board through the BASE channel.
The BASE channel has a 1000 Mbps bandwidth, and after
being compressed properly, the KVM data only requires a 10
Mbps bandwidth, thus providing a channel with a sufficient
bandwidth for the KVM data. Moreover, a switch chip 1s
provided on the service board. A network port on the switch
chip replaces an original BASE network port on the service
board to form a new BASE channel, so a signal definition of
a backplane interface does not need to be modified, thus
guaranteeing the compatibility with an existing ATCA sys-
tem.

BRIEF DESCRIPTION OF THE DRAWINGS

To 1llustrate the techmical solutions according to the
embodiments of the present invention or in the prior art more
clearly, accompanying drawings required for describing the
embodiments or the prior art are introduced 1n the following
briefly. Apparently, the accompanying drawings in the fol-
lowing descriptions are merely some embodiments of the
present invention, and persons of ordinary skill in the art may
turther obtain other drawings according to the accompanying
drawings without creative efforts.
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FIG. 1 1s a diagram of a connection manner of an external
KVM switch adopted 1n the prior art;

FIG. 2 1s a diagram of a connection manner of a KVM over
IP module adopted 1n the prior art;

FIG. 3 1s a schematic architecture diagram of an ATCA 1n
the prior art;

FIG. 4 1s a connection diagram of a method for transmitting,
KVM data 1n the prior art;

FIG. 5 1s aconnection diagram of a method for transmitting,
KVM data 1n the prior art;

FIG. 6 1s a flow chart of a method for transmitting KVM
data according to a first embodiment of the present invention;

FIG. 7 1s aconnection diagram of a method for transmitting,
KVM data according to a second embodiment of the present
imnvention;

FIG. 8 1s a tlow chart of the method for transmitting KVM
data according to the second embodiment of the present
imnvention;

FIG. 9 1s a flow chart of a method for transmitting KVM
data and a first packet according to the second embodiment of
the present invention;

FIG. 10 1s a flow chart about starting a KVMoverIP module
through an IPMB channel according to the second embodi-
ment of the present invention;

FIG. 11 1s a flow chart about starting the KVMoverIP
module through a BASE channel according to the second
embodiment of the present invention;

FIG. 12 1s a flow chart about turning oif the KVMoverlIP
module through the IPMB channel according to the second
embodiment of the present invention;

FIG. 13 1s a flow chart about turning oif the KVMoverIP
module through the BASE channel according to the second
embodiment of the present invention;

FIG. 14 1s a connection diagram of a method for transmit-
ting KVM data according to a third embodiment of the
present invention;

FIG. 15 1s a flow chart of the method for transmitting KVM
data according to the third embodiment of the present mven-
tion;

FIG. 16 1s a flow chart of a method for transmitting KVM
data and a first packet through a switch chip according to the
third embodiment of the present invention;

FIG. 17 1s a schematic diagram of basic components of a
service board according to a fourth embodiment of the
present invention;

FIG. 18 1s a schematic diagram of components of a service
board when an internal switch chip provides two network
ports according to the fourth embodiment of the present
invention;

FIG. 19 1s a schematic diagram of components of a service
board when an internal switch chip only provides one net-
work port according to the fourth embodiment of the present
imnvention;

FIG. 20 1s a schematic diagram of components of a service
board when a detection module and a trigger module are
included according to the fourth embodiment of the present
invention; and

FIG. 21 1s a schematic diagram of components of a system
for transmitting KVM data according to the fourth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

The technical solutions of the embodiments of the present
invention are clearly and completely described 1n the follow-
ing with reference to the accompanying drawings in the
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embodiments of the present invention. Obviously, the
embodiments to be described are only part of rather than all of
the embodiments of the present invention. All other embodi-
ments obtained by persons of ordinary skill 1n the art based on
the embodiments of the present invention without creative
ciforts shall fall within the protection scope of the present
invention.

Embodiment 1

An embodiment of the present invention provides a method
for transmitting KVM data.

As shown 1n FIG. 6, the method 1ncludes:

101: A service board converts KVM data into a KVM
packet.

The service board converts the KVM data mto the KVM
packet. The service board may convert the KVM data 1nto the
KVM packet through an mternal KVM over IP chip of the
service board, and may also convert the KVM data 1nto the
KVM packet through a discrete component, which 1s not
limited in the embodiment of the present imvention during
specific implementation, and may be specifically selected

according to user requirements.
102: Send the KVM packet to a switch board through a

BASE channel, so that the switch board forwards the KVM
packet to a remote console.

The BASE channel 1s an inherent channel on the service
board, and 1s generally used in scenarios such as heartbeat
detection between boards and data loading during software
upgrade only 1n an ATCA system. Most of the time, data
amount 1s very small, and a bandwidth of 1000 Mbps 1s not
tully used. Therefore, transmission of the KVM data through
the BASE channel may guarantee a suificient bandwidth.

In the embodiment of the present invention, the KVM
packet 1s transmitted through the BASE channel on the ser-
vice board. The BASE channel has a 1000 Mbps bandwidth,
and after being compressed properly, the KVM data only
needs a 10 Mbps bandwidth, thus providing a channel with a
suificient bandwidth for the KVM data. Moreover, a BASE
network port does not change a definition of an original
interface, so a signal definition of a backplane interface does
not need to be modified, thus guaranteeing compatibility with
an existing ATCA system.

Embodiment 2

An embodiment of the present invention provides amethod
for transmitting KVM data. In the embodiment of the present
invention, a case 1 which a switch chip prowdes two BASE
network ports for output from a backplane 1s taken as an
example to specifically describe the method for transmitting
KVM data As shown in FIG. 7, an ATCA service board
provides a GE switch chip only needing to complete a layer-2
function, and the switch chip has at least five ports. Two
original BASE channel network ports on the service board are
connected to two ports of the switch chip, an outputofa KVM
over IP chip 1s also connected to a port of the switch chip, and
the switch chip provides other two ports output from the
backplane as a BASE channel (network port 1 and network
port 2) of the service board. The two network ports on the
switch chip are connected to switch chips on two switch
boards respectively. The switch chip on the switch board and
the switch chip on the service board are of different types,
because the required numbers of ports are different.

The switch chip may be automatically configured after
power-on reset, and a processor on the service board does not
need to intervene. In this way, during a startup process of the
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service board, a console may still monitor the switch chip.
The automatic configuration function 1s 1mplemented
through a non-volatile memory connected to the switch chip.
Configuration data of the chip 1s burnt 1n advance in the
non-volatile memory, and 1s automatically loaded into the
switch chip after power-on reset of the service board. A KVM
over IP module 1n the service board may be a dedicated KVM
over IP mtegrated chip, and may also be formed by a discrete
component. A processor 1s usually integrated in the KVM
over 1P chip. The configuration may be automatically com-
pleted after the power-on reset of the service board, and the
processor on the board does not need to intervene. In this way,
the GE switch chip and the KVM over IP chip are completely
independent from the service board, and can still work when
the service board fails, thus facilitating continuous monitor-
ing and fault locating of the service board.

When only a KVM service exists, as shown 1n FIG. 8, the
method for transmitting KVM data includes:

201: A KVM over IP module included 1n a service board
1.e. A KVM over IP module included 1n a service board
converts KVM data into a KVM packet.

202: Send the KVM packet to a switch chip included 1n a
service board 1.e. an internal switch chip of the service board.

203: Send the KVM packet to a switch board through either
of two BASE network ports of the switch chip.

204: The switch board forwards the packet to a remote
console through a network port of its panel and an external
Ethernet switch (LSW).

When a KVM service and a first packet service of an
original BASE network port of the service board exist. as
shown 1 FIG. 9, the method for transmitting KVM data
includes:

301: An internal switch chip of a service board receives a
first packet from an original BASE network port and a KVM
packet sent by an internal KVM over IP module of the service
board.

302: The switch chip aggregates the first packet and the
KVM packet to an aggregated packet.

303: Send the aggregated packet to a switch board through
cither BASE network port of the switch chip.

304: After receiving the aggregated packet, the switch
board sends the KVM packet to a remote console, and sends
the first packet to a management board.

The switch board 1s also connected to the management
board, which 1s not shown 1n FIG. 7. Data from the BASE
channel of the service board includes the first packet of the
original BASE network port and the new KVM packet, which
are forwarded to different locations through preset destina-
tion MAC addresses on the switch board. For example, man-
agement information 1s forwarded to the management board,
and the KVM 1nformation 1s forwarded to the console.

FIG. 7 shows an embodiment of one ATCA plug-in frame.
Each plug-in frame provides two network ports to be con-
nected to the LSW. The number of connecting lines 1s greatly
reduced. For a plurality of ATCA plug-in frames, the situation
1s similar. To guarantee the reliability, two LSWs are gener-
ally used. Outgoing network ports of the two switch boards
are connected to the two LSWs respectively, and the console
also has two network ports connected to the two LSWs. In this
way, 1t can be avoided that the entire link 1s disconnected due
to a failure on a single LSW.

Furthermore, 1f the KVM over IP module on the service
board starts to work immediately after power-on reset, the
KVM over IP module converts the KVM data into the IP
packet and sends the IP packet to the console. Executing this
type of operation on a lot of service boards mevitably leads to
network congestion. Because the number of service boards
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that can be monitored by the console simultaneously 1s lim-
ited, those service boards that are not monitored do not need
to perform a KVM over IP operation to increase ineffective
network loads and energy consumption. Therefore, KVM
over IP modules of these service boards may be turned off, so
that the KVM over IP modules are 1n an 1dle or a sleep state.
A specific method may be to set the KVM over IP modules to
a reset state and instruct the modules to enter the 1dle or sleep
state, for example, turn off a clock or a power source of an
internal unit. When a KVM over IP function needs to be
started, the BMC may provide a wakeup interrupt signal or a
customized level signal. The methods belong to the prior art,
and will not be repeatedly described here.

Therefore, the KVM over IP module does not work 1n a
default state, and keeps an 1dle or a sleep state. The KVM over
IP module 1s started according to the following process. As
shown 1n FIG. 10, the process includes:

401: Execute a monitoring program on a console to specily
a certain service board and open a monitoring window

402: The console delivers a command packet for starting
KVM data conversion to an external LSW and a switch board
through a network port.

403: The switch board forwards the command packet for
starting KVM data conversion to a management board.

404: The management board forwards the command
packet for starting KVM data conversion to a BMC of a
corresponding service board through an IPMB channel.

405: The BMC of the service board wakes up a KVM over
IP module of the board to start to perform conversion work of
KVM data.

When sending the command packet for starting KVM data
conversion to the service board, the console may send the
command packet for starting KVM data conversion to the
service board through the management board or directly
through a BASE channel on a backplane of the service board.
As shown 1 FIG. 11, a method for sending the command
packet for starting KVM data conversion 1s specifically as
follows:

501: Execute a monitoring program on a console to specity
a certain service board and open a monitoring window.

502: The console delivers a command packet for starting
KVM data conversion to an external LSW and a switch board
through a network port.

503: The switch board directly forwards the command
packet for starting KVM data conversion to an internal switch
chip of a corresponding service board through a BASE chan-
nel.

504: The internal switch chip of the service board wakes up
a KVM over IP module of the board to start to perform
conversion work of KVM data.

If a user closes the monitoring window of the certain ser-
vice board, the KVM over IP module 1s enabled to sleep
according to the following process. As shown 1n FIG. 12, the
process includes:

601: A console delivers a command packet for terminating
KVM data conversion to an external LSW and a switch board
through a network port.

602: The switch board forwards the command packet for
terminating KVM data conversion to a management board.

603: The management board forwards the command
packet for terminating KVM data conversion to a BMC of a
corresponding service board through an IPMB channel.

604: The BMC of the service board 1nstructs a KVM over
IP module of the board to enter an 1dle or a sleep state to no
longer perform conversion work of KVM data.

When sending the command packet for terminating KVM
data conversion to the service board, the console may send the
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command packet for terminating KVM data conversion to the
service board through the management board or directly

through a BASE channel on a backplane of the service board.
As shown 1 FIG. 13, a method for sending the command
packet for terminating KVM data conversion 1s specifically as
follows:

701: A console delivers a command packet for terminating,
KVM data conversion to an external LSW and a switch board
through a network port.

702: The switch board directly forwards the command
packet for terminating KVM data conversion to an internal
switch chip of a corresponding service board through a BASE
channel.

703: The internal switch chip of the service board 1nstructs
a KVM over IP module of the board to enter an 1dle or a sleep
state to no longer perform conversion work of KVM data

In the embodiment of the present invention, the KVM
packet 1s transmitted through the BASE channel on the ser-
vice board. The BASE channel has a 1000 Mbps bandwidth,
and after being compressed properly, the KVM data only
needs a 10 Mbps bandwidth, thus providing a channel with a
sufficient bandwidth for the KVM data. Moreover, the BASE
network port does not change a definition of an original
interface, so a signal definition of a backplane interface does
not need to be modified, thus guaranteeing compatibility with
an existing ATCA system.

Moreover, 1n the embodiment of the present invention, the
two BASE network ports of the switch chip can work sepa-
rately, and when one switch board or network port fails, the
KVM data 1s still available, so the reliability 1s high.

Furthermore, the console may select a service board to be
monitored according to requirements, and remotely control
the KVM over IP module on the service board to be started or
sleep, thus reducing power consumption and ineflicient net-
work loads.

Embodiment 3

An embodiment of the present invention provides a method
for transmitting KVM data. In some cost-sensitive scenarios
with low KVM reliability requirements, a switch chip with a
smaller number of ports, for example, three ports, may be
used. Specifically, as shown 1n FIG. 14, one original BASE
network port on a service board 1s directly connected to a
switch board, another BASE network port and a network port
of a KVM over IP module are both connected to a switch chip
of the board, and the switch chip further provides a network
port to be connected to another switch board. In the configu-
ration situation, when the switch board connected to a net-
work port 2 fails, a KVM link from a remote console to the
entire frame 1s mterrupted, but management data of a BASE
channel 1s not affected, because the management data may
also be transferred through a network port 1.

When only a KVM service exists, as shown 1n FI1G. 15, the
method for transmitting KVM data includes:

801: A KVM over IP module included 1n a service board
converts KVM data into a KVM packet.

802: Send the KVM packet to a switch chip included 1n a
service board.

803: Send the KVM packet to a switch board through the
only one BASE network port of the switch chip.

804: The switch board forwards the packet to a remote
console through a network port of its panel and an external
LSW.

When both a KVM service and a first packet service of an
original BASE network port of the service board exist, and the
first packet 1s transmitted through the only one BASE net-
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work port of the switch chip, as shown 1 FIG. 16, the method
for transmitting KVM data includes:

901: An internal switch chip of a service board recerves a
first packet from an original BASE network port and a KVM
packet sent by an internal KVM over IP module of the service
board.

902: The switch chip aggregates the first packet and the
KVM packet to an aggregated packet.

903: Send the aggregated packet to a switch board through
the only one BASE network port of the switch chip.

904: After recerving the aggregated packet, the switch
board sends the KVM packet to a remote console, and sends
the first packet to a management board.

The switch board 1s also connected to the management
board, which 1s not shown in FIG. 14. Data from the BASE
channel of the service board includes the first packet of the
original BASE network port and the new KVM packet, which
are Torwarded to different locations through preset destina-
tion MAC addresses on the switch board. For example, man-
agement information 1s forwarded to the management board,
and the KVM information 1s forwarded to the console.

When the first packet service of the original BASE network
port of the service board 1s transmitted through the network
port 1, reference may be made to corresponding description in
the prior art for a specific transmission method, which 1s will
not be repeatedly described here.

The KVM over IP module does not work 1n a default state,
and keeps an 1dle or a sleep state. The method for starting the
KVM over IP module 1s the same as those in FIG. 10 and FIG.
11 1n the second embodiment, and the method for turning off
the KVM over IP module 1s the same as those 1n FIG. 12 and
FIG. 13 1n the second embodiment, which are not repeatedly
described in the embodiment of the present ivention.

In the embodiment of the present invention, the KVM
packet 1s transmitted through the BASE channel on the ser-
vice board. The BASE channel has a 1000 Mbps bandwidth,
and after being compressed properly, the KVM data only
needs a 10 Mbps bandwidth, thus providing a channel with a
suificient bandwidth for the KVM data. Moreover, the BASE
network port does not change a definition of an original
interface, so a signal definition of a backplane interface does
not need to be modified, thus guaranteeing compatibility with
an existing ATCA system.

Moreover, the internal switch chip on the switch board only
needs to be connected to the KVM over IP module and one
network port of the original BASE network ports, and only
one network port 1s provided to be connected to the switch
board, so the number of interfaces of the switch chip 1s small,
thus saving the cost. Moreover, one original BASE network
portisreserved, so even when a BASE network port where the
KVM data 1s located fails, management data communication
1s not affected.

Furthermore, the console may select a service board to be
monitored according to requirements, and remotely control
the KVM over IP module on the service board to be started or
sleep, thus reducing power consumption and inefficient net-
work loads.

Embodiment 4

An embodiment of the present invention provides a service
board. As shown 1n FIG. 17, the service board includes a data
conversion module 1001 and a sending module 1002.

The service board provides two IPMB interfaces, two
BASE interfaces, and two FABRIC interfaces. The two IPMB
interfaces are connected to two management boards. The two
BASE mterfaces and two FABRIC interfaces are connected to
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two switch boards respectively. A BASE channel must adopt
10/100/1000 BASE-T, and a bandwidth 1s 10/100/1000 Mbps
adaptive. For an FABRIC channel, multiple options exist. The
FABRIC channel may be, such as, GE, 10GE, PCI Express,
and InfiniBand. In addition, ATCA architecture further
defines an update channel and a synchronous clock, which are
used for data backup between two boards or supporting TDM
SErvices.

A backplane interface of an ATCA board 1s divided into
three zones from bottom to top: Zonel, Zone2, and Zone3.
The Zonel zone includes a connector, which 1s used for
transferring —48 V power source, an IPMB channel, and a slot
number of a board. The Zone2 zone includes 1 to 5 connec-
tors, which are used for connecting the BASE channel, the
FABRIC channel, and the update channel, and synchronizing
clock information, where generally, the service board has two
connectors and the switch board has five connectors. The
Zone3 zone 1s used for communicating with a rear board, for
example, providing an external service interface, and a cus-
tomized connector may be used. The types of the connectors
in the Zonel and Zone2 are defined 1n the ATCA specification
and cannot be changed

The data conversion module 1001 1s conﬁgured to convert
KVM data mnto a KVM packet. The data conversion module
1001 15 an internal KVM over IP chip of the service board or
a discrete component.

The sending module 1002 1s configured to send the KVM
packet obtained by the data conversion module 1001 to a
switch board through a BASE channel, so that the switch
board forwards the KVM packet to a remote console.

Furthermore, as shown 1n FIG. 18, the sending module
1002 includes a first sending unit 10021 and a first switch chip
10022. The first switch chip includes two BASE network
ports (a network port 100221 and a network port 100222).

The first sending unit 10021 1s configured to send the KVM
packet obtained by the data conversion module 1001 to the
first switch chip 10022.

The first switch chip 10022 1s configured to send the KVM
packet to the switch board through either of the two BASE
network ports (the network port 100221 and the network port
100222).

Meanwhile, as shown 1n FIG. 18, the service board further
includes two original BASE network ports 1003 of the service
board. The two original BASE network ports 1003 of the
service board are both connected to the first switch chip
10022.

The first switch chip 10022 1s further configured to receive
a first packet from the original BASE network port 1003 of the
service board, aggregate the first packet and the KVM packet,
and send the aggregated packet to the switch board by using
either of the two BASE network ports included 1n the first
switch chip 10022, so that the switch board sends the KVM
packet to the remote console, and sends the first packet to the
management board.

Furthermore, as shown in FIG. 19, the sending module
1002 includes a second sending unit 10023 and a second
switch chip 10024. The second switch chip 10024 includes
only one BASE network port 100241.

The second sending umt 10023 1s configured to send the
KVM packet obtained by the data conversion module 1001 to
the second switch chip 10024,

The second switch chip 10024 sends the KVM packet to
the switch board through the only one BASE network port
100241.

Meanwhile, as shown 1n FIG. 19. the service board further
includes two original BASE network ports 1003 of the service
board. One network port 10032 of the two original BASE
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network ports 1003 (a network port 10031 and a network port
10032) of the service board 1s connected to the second switch
chip 10024, and the other network port 10031 keeps an origi-

nal connection manner.
The second switch chip 10024 1s further configured to

receive a first packet from the original BASE network port
10032 of the service board, aggregate the first packet and the
KVM packet, and send the aggregated packet to the switch

board through the only one BASE network port 100241
included in the second switch chip 10024, so that the switch
board sends the KVM packet to the remote console, and sends
the first packet to the management board.

Furthermore, as shown in FIG. 20, the service board further
includes a detection module 1004 and a trigger module 1005.

The detection module 1004 1s configured to, before the data
conversion module 1001 converts the KVM data into the
KVM packet, detect whether a command packet for starting
KVM data conversion, where the command packet for start-
ing KVM data conversion 1s sent by the remote console, 1s
received, and 1s further configured to detect whether a com-
mand packet for terminating KVM data conversion, where
the command packet for terminating KVM data conversion 1s
sent by the remote console, 1s received.

The trigger module 1005 1s configured to: when the detec-
tion module 1004 detects that the command packet for start-
ing KVM data conversion 1s recerved, activate the data con-
version module 1001 to convert the KVM data into the KVM
packet, and 1s further configured to: when the detection mod-
ule 1004 detects that the command packet for terminating
KVM data conversion 1s recerved, trigger the data conversion
module 1001 to terminate the conversion of the KVM data
into the KVM packet.

It should be noted that, for other description of functional
modules included in the service board according to the
embodiment of the present invention, reference may be made
to the description of the corresponding parts n the first
embodiment to the third embodiment, and details are not
repeatedly described here 1n the embodiment of the present
invention.

An embodiment of the present invention further provides a
system for transmitting KVM data. As shown 1n FIG. 21, the
system 1ncludes a service board 1101 and a switch board
1102.

The service board 1101 1s configured to convert keyboard,
video, mouse (KVM) data into a KVM packet, and send the
KVM packet to the switch board 1102 through a BASE chan-
nel, so that the switch board forwards the KVM packet to a
remote console.

The switch board 1102 1s configured to receive the KVM
packet sent by the service board 1001 through the BASE
channel, and send the KVM packet to the remote console.

It should be noted that, for other description of functional
modules included 1n the system according to the embodiment
of the present invention, reference may be made to descrip-
tion of corresponding apparatus parts in the first embodiment
to the third embodiment and the fourth embodiment, and
details are not repeatedly described here 1n the embodiment
of the present invention.

In the embodiment of the present invention, the KVM
packet 1s transmitted through the BASE channel on the ser-
vice board. The BASE channel has a 1000 Mbps bandwidth,
and after being compressed properly, the KVM data only
needs a 10 Mbps bandwidth, thus providing a channel with a
suificient bandwidth for the KVM data

Moreover, a BASE network port does not change a defini-
tion of an original interface, so a signal definition of a back-
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plane interface does not need to be modified, thus guarantee-
ing compatibility with an existing ATCA system.

Furthermore, the console may select a service board to be
monitored according to requirements, and remotely control
the KVM over IP module on the service board to be started or
sleep, thus reducing power consumption and ineflicient net-
work loads.

Through the foregoing description of the embodiments,
persons skilled in the art may clearly understand that the
present invention may be implemented by software plus nec-
essary universal hardware, and definitely may also be imple-
mented by hardware, but 1n most cases, the former 1s a pre-
terred implementation manner. Based on such understanding,
the technical solutions of the present invention or the part that
makes contributions to the prior art can be substantially
embodied 1n the form of a soitware product. The computer
soltware product may be stored 1n a readable storage medium
such as a floppy disk of a computer, a hard disk or an optical
disk, and contain several instructions to mstruct a computer
device (for example, a personal computer, a server, or a net-
work device) to perform the method described 1n the embodi-
ments of the present mvention.

The foregoing description 1s only the specific implemen-
tation of the present invention, but 1s not intended to limait the
protection scope of the present mvention. Any change or
replacement that can be easily thought of by persons skilled in
the art within the technical scope disclosed by the present
invention shall fall within the protection scope of the present
invention.

T'herefore, the protection scope of the present
invention shall be subject to the protection scope of the
claims.

What 1s claimed 1s:
1. A method for transmitting keyboard, video, mouse
(KVM) data, comprising;:
converting, by a service board, the KVM data into a KVM
packet;
sending, by the service board, the KVM packet to a switch
board through a BASE channel, so that the switch board
forwards the KVM packet to a remote console;
wherein the service board comprises:
a data conversion module for converting the KVM data into
the KVM packet,
at least one original BASE network port of an Advanced
Telecommunications Computing Architecture (ATCA)
system, and
a switch chip comprising one or two BASE network ports,
the switch chip further coupled to the at least one origi-
nal BASE network port and coupled to the data conver-
ston module for recerving the KVM packet; and
wherein sending, by the service board, the KVM packet to
the switch board through the BASE channel comprises:
if the switch chip comprises two BASE network ports,
sending, by the switch chip,
the KVM packet to the switch board through either of the
two BASE network ports of the switch chip, or if the
switch chip comprises one BASE network port, sending,
by the switch chip, the KVM packet to the switch board
through the one BASE network port of the switch chip.
2. The method according to claim 1, wherein the service
board further comprises two original BASE network ports
coupled to the switch chip, and the switch chip comprises two
BASE network ports; and the method further comprises:
recerving, by the switch chip, a first packet from one of the
original BASE network ports, and aggregating, by the
switch chip, the first packet and the KVM packet into an
aggregated packet; and
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sending, by the switch chip, the aggregated packet to the
switch board through either of the two BASE network
ports so that the switch board sends the KVM packet to
the remote console and sends the first packet to a man-
agement board.

3. The method according to claim 1, wherein the service
board further comprises two original BASE network ports,
one of the two orniginal BASE network ports coupled to the
switch chip; and the method further comprises:

receiving, by the switch chip, a first packet from the origi-

nal BASE network port coupled to the switch chip, and
aggregating, by the switch chip, the first packet and the

KVM packet into an aggregated packet; and
sending, by the switch chip, the aggregated packet to the

switch board through one BASE network port of the
switch chip, so that the switch board sends the KVM
packet to the remote console and sends the first packet to
a management board.

4. The method according to claim 1, wherein 1f a first
packet 1s transmitted through the at least one original BASE
network port of the service board, the method further com-
Prises:

sending, by the switch chip, the first packet from the at least
one original BASE network port of the service board to
a management board through at least one of the one or
two BASE network ports of the switch chip.

5. The method according to claim 1, wherein before con-
verting, by the service board, the KVM data into the KVM
packet, the method further comprises:

detecting whether a command packet for starting KVM
data conversion is recetved from the remote console; and

when detecting that the command packet for starting KVM
data conversion 1s received, converting the KVM data
into the KVM packet.

6. The method according to claim 3, wherein converting the

KVM data into the KVM packet comprises:

converting, by a KVM over IP chip or a discrete compo-
nent, the KVM data into the KVM packet.

7. The method according to claim 5, wherein

the command packet for starting KVM data conversion
passes through the switch board, and via the BASE
channel to a service board; or

the command packet for starting KVM data conversion
passes through a management board, and via an IPMB
channel to a service board.

8. The method according to claim 1, further comprising:

detecting whether a command packet for terminating
KVM data conversion is received from the remote con-
sole; and

when detecting that the command packet for terminating
KVM data conversion 1s recerved, terminating the con-
version of the KVM data into the KVM packet.

9. A service board, comprising:

at least one original BASE network port of an Advanced
Telecommunications Computing Architecture (ATCA)
system:

a switch chip comprising one or two BASE network ports,
the switch chip further coupled to the at least one origi-
nal BASE network port;

a data conversion module, in the form of a keyboard, video,
mouse (KVM) over IP chip or a discrete component,
coupled to the switch chip and configured to convert
KVM data into a KVM packet and send the KVM packet
to the switch chip; and

wherein the service board 1s configured to send the KVM
packet to a switch board through a BASE channel by:
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1f the switch chip comprises two BASE network ports,
sending, by the switch chip,

the KVM packet to the switch board through either of the
two BASE network ports of the switch chip, or if the
switch chip comprises one BASE network port, sending,
by the switch chip, the KVM packet to the switch board
through the one BASE network port of the switch chip.

10. The service board according to claim 9, further com-
prising two original BASE network ports of the service board,
wherein the two original BASE network ports of the service
board are both connected to the switch chip and the switch
chip comprises two BASE network ports; and

the switch chip 1s further configured to receive a first packet
from one of the two original BASE network ports of the
service board, aggregate the first packet and the KVM
packet to an aggregated packet, and send the aggregated
packet to the switch board through either of the two
BASE network ports comprised in the switch chip, so
that the switch board sends the KVM packet to the
remote console and sends the first packet to a manage-
ment board.

11. The service board according to claim 9, further com-
prising two original BASE network ports of the service board,
wherein one of the two original BASE network ports of the
service board 1s connected to the switch chip and the switch
chip comprises one BASE network port; and

when a first packet from the one of the two original BASE
network ports of the service board 1s sent to the switch
chip, the switch chip 1s further configured to receive the
first packet, aggregate the first packet and the KVM
packet to an aggregated packet, and send the aggregated
packet to the switch board through the one BASE net-
work port comprised 1n the switch chip, so that the
switch board sends the KVM packet to the remote con-
sole and sends the first packet to a management board.

12. The service board according to claim 9, further com-
prising:

a detection module, configured to detect whether a com-
mand packet for starting KVM data conversion 1s
received from a remote console; and

a trigger module, configured to: when the detection module
detects that the command packet for starting KVM data
conversion 1s recetved, activate the data conversion
module to convert the KVM data into the KVM packet.

13. The service board according to claim 12, wherein

the detection module 1s further configured to detect
whether a command packet for terminating KVM data
conversion 1s recerved from the remote console; and

the trigger module 1s further configured to: when the detec-
tion module detects that the command packet for termi-
nating KVM data conversion 1s received, trigger the data
conversion module to terminate the conversion of the
KVM data into the KVM packet.

14. A system for transmitting keyboard, video, mouse

(KVM) data, the system comprising:

a switch board;

a service board, comprising,

at least one original BASE network port of an Advanced
Telecommunications Computing Architecture (ATCA)
system,

a switch chip comprising at least one two BASE network
ports, the switch chip further coupled to the at least one
original BASE network port, and

a data conversion module, comprising a KVM over IP chip,
coupled to the switch chip, wherein the KVM over 1P
chip 1s configured to convert KVM data mto a KVM
packet and send the KVM packet to the switch chip;
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wherein the service board 1s configured to send the KVM
packet to the switch board through a BASE channel;

the switch chip 1s configured to send the KVM packet to the
switch board through either of the two BASE network
ports; and

the switch board 1s configured to recerve the KVM packet
and send the KVM packet to a remote console.

15. The system according to claim 14, wherein:

the service board further comprises two original BAS
network ports coupled to the switch chip;

the switch chip 1s further configured to receive a first packet
from the one of the two original BASE network ports,
aggregate the first packet and the KVM packet to an
ageregated packet; and

send the aggregated packet to the switch board through
cither of the two BASE network ports comprised 1n the
switch chip; and

the switch board 1s further configured to send the KVM
packet to the remote console and to send the first packet
to a management board.
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